of malignant melanomas in North Wales: effect of location and surgeon on time to diagnosis and quality of excision. Family Practice 2008; 25: 221-227. Background. The epidemiology of melanoma is changing and its current management is variable, with some lesions being removed in general practice. We aimed to determine the quality of excision and time to diagnosis relating to the excising surgeon and the place of excision.
Introduction
Cutaneous melanoma accounts for 2% of all cancers and 1% of all cancer deaths. Survival rates for early disease are high compared to many other cancers, although significant mortality exists despite treatment. 1 Management of lesions suspicious of melanoma is by excision biopsy followed by a wide local excision (WLE) if the diagnosis is confirmed, with margins dictated by the Breslow thickness. 2 The standard practice for the diagnosis and treatment of melanomas in North Wales is outlined in the North and South Wales Melanoma Group Guidelines. 3 UK guidelines state that 'suspected' melanoma should be referred urgently by GPs to a dermatologist or surgeon/plastic surgeon and be seen within 2 weeks of referral and that the excision of all pigmented lesions suspected to be skin cancer is discouraged in primary care. 4, 5 Patients who have had melanomas removed by their GP should be referred immediately to specialists for further assessment. 6 A small percentage of melanomas are removed by GPs, either deliberately (i.e. with diagnosis suspected) or accidentally (with diagnosis unsuspected). There is a relative paucity of evidence from small studies regarding the extent and quality of general practice management of melanoma and outcomes associated with this. [7] [8] [9] [10] [11] [12] [13] Significantly longer times to diagnosis are usually patient rather than physician related, 14 but there is no convincing evidence that an increased time to diagnosis worsens clinical outcomes in terms of Breslow thickness or survival. [15] [16] [17] [18] [19] [20] Reported associations between time to diagnosis and other factors are often conflicting, for example with respect to age and gender. [16] [17] [18] [20] [21] [22] This paper aims to determine the quality of excision and the time to diagnosis relating to the excising surgeon and the place of excision of melanomas in North Wales. A secondary aim was to describe the primary care management of lesions. We are able to do this through analysis of data from a large comprehensive cohort of patients providing findings of both policy and clinical importance.
Methods
The North Wales Melanoma Database records details of all patients in North Wales with a diagnosis of primary cutaneous malignant melanoma. These patients are identified from histology reports that are sent directly from the pathology departments of the three North Wales Trusts (Wrexham Maelor Hospital, Ysbyty Glan Clwyd and Ysbyty Gwynedd) to their cancer services offices. Privately removed lesions are also sent to these pathology laboratories. Pathology laboratories in Chester, Shrewsbury and Liverpool (Whiston Hospital) are asked for data relating to lesions removed from patients resident in North Wales. Ocular, non-cutaneous and in situ melanomas are not included (in line with the majority of epidemiological studies which consider melanoma and in situ melanoma separately). North Wales has a population of 623 000 and is served by about 250 GPs with six local health boards.
Most patients had two procedures, a primary diagnostic excision biopsy followed by a wide excision, as directed by the Breslow thickness on the biopsy. The margin analysed in this study refers to the WLE. In cases where there was no clinical doubt about the diagnosis, some patients had just one excision with a margin deemed appropriate by the excising surgeon. In these cases, the margin analysed in this study refers to this definitive excision.
A primary treatment pro forma is sent to the relevant GP or consultant and initial non-returns are followed up. Where the surgeon removing the lesion has not returned the primary treatment pro forma, a dermatologist reviews the notes to extract the necessary data. Annual follow-up forms for each patient are sent to the clinician for 10 years. Disease-free patients are discharged from consultant care to GP care. The data collected are shown in Box 1.
Prior to the research, the data set was anonymized. Data collection has been ongoing since 1993 and for the analysis in this paper is reported up until 2001. Data were transferred from an Excel spreadsheet to SPSS and checked for errors, such as coding errors, multiple entries for the same original lesion and date errors. We classified the quality of the excision as 'adequate' when excision margins were within the guidelines 6 and 'narrow' when they were less than stipulated. Components of the time journey to diagnosis were calculated in days in line with a previous definition 23 : GP delay (days from first presentation in general practice to referral or GP biopsy); referral delay (days from referral to first being seen in clinic); secondary care delay (days from first being seen in clinic to biopsy or WLE for GP excisions); and total delay (days from first presentation to biopsy or WLE for GP excisions).
Statistical analysis
Logistic regression was used to determine predictors of quality of the excision. Associations between certain factors (age, gender and overall deprivation, BOX lesion location, lesion thickness, place of excision and excising surgeon) and the quality of the excision were assessed using univariate statistics (such as t-test, v 2 and Mann-Whitney). Factors that reached a 10% level of significance were entered into a logistic regression model, which was fitted using a forward stepwise approach.
Appropriate univariate statistics again were used to explore demographic differences between lesions excised in general practice and secondary care and whether patients with lesions excised in general practice differed according to whether they were referred to hospital or not.
The difference in patients' delay (GP, secondary care and overall delay) between where the lesion was excised (GP or hospital) was examined by using the Mann-Whitney non-parametric test, due to the skewed nature of the delay data.
Results

Patient demographics and lesion characteristics
There were 578 cases diagnosed 1993-2001 inclusive. In total, 239 (41%) of the sample were male with an average age of 58.3 years (SD = 16.9 years) compared to an average age of 59.6 years (SD = 19.0 years) in females. By location, 164 (28%) lesions were on the trunk, 162 (28%) were on the lower limb, 123 (21%) were on the upper limb and 115 (20%) were on the head or neck. Data on 14 (2%) patients were missing. There was a significant difference in the location of lesions between gender, with 107 (65%) of males with lesions on their trunk compared to 57 (35%) in females (v 2 = 71.58, P < 0.001). Lesions of the lower limb were primarily found in females: 130 (80%) compared to 32 (20%) in males. At diagnosis, 508 (88%) patients had a primary lesion only, 14 (2%) had local node involvement and three (1%) patients had distant spread. Clinical stage data were missing for 53 (9%) patients. Median Breslow thickness for all lesions was 1.10 mm (range 0.05-16.0 mm). For the 14 patients with node involvement at diagnosis, the median Breslow thickness was 1.90 mm (range 0.50-5.70). Data were missing for 70 lesions; the cause for this, in part, due to incomplete data capture at one particular hospital in the early stages of data collection that was rectified once it was identified.
Excision of the lesions Location of excisions and excising surgeon. In total, 95 (16.4%) lesions were removed in general practice. For hospital-excised lesions, dermatologists excised 316 (54.7%), surgeons (unspecified) 107 (18.5%), other hospital doctors 44 (7.6%), maxillofacial surgeons 6 (1.0%), plastic surgeons 5 (0.9%), hospitalbased GPs 2 (0.3%) and 3 (0.5%) unknown. Of the lesions excised in general practice, 56 GPs (60%) excised one lesion only, with the remainder excising two or more lesions. The proportion of GP-excised lesions fluctuated between 1993 and 1997 ( Figure 1 ). However, from 1997 onwards there was a decline in the number of lesions excised in general practice.
Margins and quality. The cross tabulation of margin of excision and Breslow thickness is shown in Table 1 . Patients with excisions with adequate margins were younger [54.8 years (SD = 16.5)] than those with margins narrower than the guidelines [60.4 years (SD = 19.0)] (t = -3.17, P = 0.002) ( Table 2 ). There was also a difference between anatomical location (v 2 = 21.15, P < 0.001) with the majority of lesions on the trunk, upper and lower limb excised with adequate margins, but only 38% of head and neck lesions excised with adequate margins. A difference in quality was found between those who excised the lesion, with dermatologists excising more lesions with adequate margins than GPs and surgeons (includes surgeons, plastic surgeons, maxillofacial surgeons, other hospital doctors and unknown doctors) (v 2 = 16.94, P < 0.001). There were some differences in quality between where it was excised (hospital or general practice) with statistical significance reaching the 10% level (v 2 = 3.82, P = 0.051). There was no difference in terms of Breslow thickness, deprivation score or gender.
Age, anatomical location, place of excision and the excising surgeon were entered into the logistic regression model. Only anatomical location and the excising surgeon were independently associated with quality of the lesion, indicating that head and neck lesions and those excised by a surgeon were more likely to be excised inadequately (Table 3) .
General practice excisions. Melanomas excised in general practice were on average from a younger group than those excised in hospital (t = 2.43, P = 0.015) (Table 4) . Gender, deprivation score, FIGURE 
Time to diagnosis
The number of patients for whom time to diagnosis was calculated was 340 (59%) for GP delay, 402 (70%) for referral delay, 439 (76%) for secondary care delay and 358 (62%) for total delay ( Table 5 ). The number of patients for whom we were able to calculate total delay was greater than for GP delay since more patients had data on both GP date and biopsy date than for GP date and referral date. Time from first presentation to biopsy (total delay) was considerably shorter overall for excisions in general practice (median 12 days) than for secondary care excisions (median 41 days) (P < 0.001). Patients with missing time to diagnosis data were on average slightly older than with data.
Discussion
Findings within the context of the literature Gender and age and anatomical location. In terms of gender, age and anatomical location, our sample was similar to other published data. [24] [25] [26] [27] [28] Our findings diverge slightly from most of the reported literature in that men developed melanoma at slightly earlier age than women. 24, 25 GP excisions. These data show that one-sixth of lesions were removed in general practice. This figure is in the middle of the range of proportions in previously reported case series. [7] [8] [9] [10] [11] [12] [13] This is despite the fact that most national guidelines state that suspected melanoma should be removed by specialists in secondary care. Although we did not assess preoperative diagnosis (probably only a minority were suspected to be melanomas prior to excision 7, 10, 11 ), most of the GPs in this study excised only one melanoma, showing that melanoma remains an infrequent challenge for GPs performing surgery. However, we do not know from these data whether GPs were ignoring guidelines or getting the diagnosis wrong. The fact that the proportion of lesions removed in general practice in latter years of the study decreased somewhat may suggest greater adherence to guidelines. Our findings corroborate the findings of previous studies, but on a much larger sample, in that patients having GP excisions Family Practice-an international journal were younger 8, 11 and had no difference in Breslow thickness. 7, 10, 11 The unexpected finding that only 52% of patients were referred after excision in primary care is worrying; all should be referred for further assessment.
Margins. A number of patients had excision margins narrower than defined in the guidelines. The guidelines are based on large, randomized controlled studies showing disease-free or survival benefits from defined margins. The guidelines accept that surgical considerations can be taken into account when defining margins, and in certain circumstances narrower margins may be necessary. With head and neck lesions, narrower margins may be necessary because of surgical and cosmetic considerations, and these margins are appropriate in the clinical circumstances; these are lesions which really should not be excised in primary care. With some older patients, medical status could have influenced surgical margins because major surgical procedures were inappropriate. We found no evidence of poorer quality excisions in general practice, despite several previous reports of less than satisfactory margins in this group. [11] [12] [13] We can conclude that dermatologists are better at adequately excising lesions and this is not necessarily attributable to them GP excised n/a n/a n/a n/a Hospital excised Three had negative values, due to presumed recording errors, and were excluded.
excising thinner lesions than GPs and surgeons. While we acknowledge that the satisfactory nature of excision involves more than just width, for example the correct direction of incision is important, we have no data about this.
Time to diagnosis. This is the first large-scale reported UK study of time to diagnosis in melanoma. It is the first to look at time to diagnosis following initial presentation using medical records (as reported by clinicians) as a source of data rather than historical memory. 29 The techniques for sampling and analysis overcome previous methodological difficulties with the literature on delays and time to diagnosis. [16] [17] [18] [19] [20] 21, 30 Our data suggest that, predictably, GP excisions are diagnosed sooner after first presentation of the lesion, although this may be 'accidental'. Of more importance, the findings put the time to diagnosis for patients diagnosed through different pathways into perspective, showing that the slightly longer median times for secondary care diagnoses are unlikely to have a difference in outcome; indeed, primary care excisions were slightly thicker. What is more concerning is the minority of patients with very long time to diagnosis. These are the patients who potentially have most to gain from being diagnosed earlier.
Strengths and limitations of the study
The findings reported in this paper are based on a comprehensive cohort of data from a large geographical area over a long time period, using comprehensive data collection. The analysis is based on a large number of cases, ensuring generalizability of data and sufficient statistical power. However, there are limitations to this study:
1. Definition of lesions in the data set. Our data set did not contain data relating to lesions of the eye or of the vulva, other non-cutaneous lesions or in situ lesions. While this is in keeping with much of the current literature, comparisons with other data sets that may have contained these lesions need caution. Most studies look at invasive melanoma only because it is a disease that can be easily defined. Additionally, as part of this work, we were considering the effects of treatment on mortality (data analysis not presented in this paper), therefore including in situ melanoma in the data would have confused the picture because treatment of in situ melanoma has a 100% cure rate. 2. Missing data. There were some missing data throughout this data set. While effort was put into trying to achieve completeness of the data, it is inevitable with data sets of this nature that some data are missing. We cannot be certain that the missing data introduces bias into the findings; hence, all must be interpreted with some caution.
3. Data about doctors. We did not have any data on the surgical or dermatological expertise of the GPs (e.g. whether they were a GP with a special interest); we are aware that they do vary in their surgical skills and this may be reflected in their activity described in this paper. 4. The design of this study does not allow general conclusions about who performs better, as it follows daily practice referral patterns that may be subject to all kinds of unknown biases, for example, GPs are likely to refer obvious melanomas and biopsy the less suspicious ones. 5. It may be difficult to extrapolate the findings from North Wales to other settings. There is wide local variation in services; for example, in North Wales very few lesions are excised by plastic surgeons.
Issues for policy, practice and research Our data show that there is no evidence that lesions excised in general practice have a worse prognosis given Breslow thickness at diagnosis than those excised in secondary care; however, given some of the limitations described above, we do not feel that we can advocate any change to the referral guidance as a result. We cannot, for sure, conclude that excisions by GPs are 'safe', especially since we may have missed some lesions not sent for histology. We therefore recommend vigilance on the part of GPs in recognizing suspected cases and referring them appropriately, to continue to send excised pathological specimens to pathology, and ensure that all confirmed primary care melanoma excisions are referred to secondary care. However, most GPs are not exposed to enough melanomas in daily practice to be confident in diagnosis, and there may therefore be a need for more training in the recognition and management of skin cancer. We also found no difference between primary care (with shorter times to diagnosis) and secondary care excisions and Breslow thickness, suggesting that efforts to minimize times to diagnosis after initial presentation may, at best, be only influencing psychosocial outcomes. The effectiveness of the urgent skin cancer referral guidance needs fuller evaluation.
